Sensitive determination of pyrimidine dimers in DNA of UV-irradiated mammalian cells. Introduction of T4 endonuclease V into frozen and thawed cells.
Endonuclease V from E. coli infected with phage T4 was used to evaluate the frequency and the removal of pyrimidine dimers from DNA in cultured mammalian cells. Cellular membranes were made permeable to the enzyme by two cycles of rapid freezing and thawing. The number of endonuclease-sensitive sites in DNA was assayed by sedimentation in alkaline sucrose gradients upon which the cells were lysed directly. Comparison of the frequency of endonuclease-sensitive sites with the frequency of pyrimidine dimers determined by chromatographic analysis of hydrolysed DNA indicated that about 50% of the dimers in the permeabilized cells were substrates for T4 endonuclease V. This was confirmed by observation that when DNA treated with the enzyme in situ was purified, it contained the expected additional number of endonuclease-sensitive sites if again treated with the enzyme. The percentage of pyrimidine dimers recognized by T4 endonuclease V was enhanced to nearly 100% by exposing the permeabilized cells to 2 M NaCl before the enzyme was introduced. This method allowed the measurement of frequencies of endonuclease-sensitive sites after doses of UV irradiation at low as 0.5 J/m2. Loss of endonuclease sites from cellular DNA was observed during post-irradiation incubation of V79 Chinese hamster cells and several human cell strains. A comparison of the results obtained in human cells with or without the high-salt exposure before endonuclease treatment suggested that the dimers recognized under low-salt conditions may be removed slightly faster than those recognized only after high-salt exposure.